VegScape:
A NASS Web Mapping Service Based
U.S. Crop Condition Monitoring System

Rick Mueller & Zhengwei Yang

National Agricultural Statistics Service

USDA
il e

“ .. providing timely, accurate, and useful statistics in service to U.S. agriculture.”

AG
2, el
° o
g : c
v
& 3‘6(\



Purpose of VegScape

* On-line satellite-based U.S. crop condition vegetation
assessment and monitoring

* |Improve objectivity, robustness, quantification, and
defensibility of nationwide crop condition monitoring
program

* Provide tools for data exploration and visualization

* Publically disseminate geospatial vegetation condition at
daily, weekly, and biweekly time periods

e Supports ethos of data democratization
— free and open access to digital geospatial data layers
— open geospatial standards
— supporting transparent and collaborative government initiatives
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VegScape Objective

* Develop an operational National Crop Condition
Monitoring System

* Use 250m MODIS daily surface reflectance data
(MODO09GQ) to produce crop vegetation condition
data products that are complementary to existing
NASS crop condition products

* Improve NASS vegetation condition monitoring
spatial and temporal resolutions
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2013
VegScape — web service
Multiple vegetation indices

Interactive web mapping:
navigate, download, etc.

MODIS sensor: daily repeat,
250m resolution (~15 acres
/6.25 hectares)

Composites: daily,
weekly, bi-weekly
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Built on CropScape framework/architecture

= Web-based interactive mapping

= Derive daily/weekly/biweekly composites

=  Automated updates

= Online navigation, zooming, panning,
downloading

= Hosted/maintained by GMU/Center for
Spatial Information Science and Systems
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Vegetation Indices

 The Normalized Difference Vegetation Index (NDVI) is used
to measure and monitor plant growth, vegetative cover,
and biomass production

 NDVI values range from 0 to 1, where higher values indicate
stronger plant vigor and high chlorophyll content

— Lower values indicate low vegetative content/plant heartiness

e Additional derivative vegetation indices can be displayed:
Vegetative Condition Index; Ratio VCI; Ratio Median VCI;
Mean VCI

HDVI Data Layer:
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Vegetation Indices

» NDVI — Normalized Difference Vegetation Index
NDVI = (IR - Red) / (IR + Red) = Shows greeness
Healthy vegetation has high NDVI ratio values (1.0 max)
low red light & high near-infrared reflectance values

» RVCI -NDVI change ratio to previous year
» RMVCI - NDVI change ratio to median

» VCI - Relative NDVI change with respect to minimum historical
(referenced) NDVI value

» MVCI - Mean referenced VCI (vegetation condition index)
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1) Select vegetative index
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Follow these five steps to
add products for analysis

5) Add

A HDVI Data Layer:

B o089
0.79 - 0.59
0.69 - 0.79
0.59 - 0.69
0.49 - 0.59
0.39- 0.49
0.29 - 0.39
0.19 - 0.29
0.10- 019
0.05 - 0.10
< 0.05

Ho Data



USDA united states Department of Agricutture

Zsmmm National Agricultural Statistics Service <7,

2 VegScape - Vegetation Condition Explorer

| tavers | Products | Legends | | & & HHIOO @ wmIl- - oS di i 201576332317, 114328455123 ¢ [
_] Basic Layers ‘
O coL
[] crop Mask
[ Boundaries
JInNDVI Layerso
[E)[@]weekly_NDVI_31_2013.07.30_2
J RMVCI Layers
ECIweekly_RVCI_31_2013.07.30_
NDVIlegend X
W -oss
W 0.79-0.89
| 0.69-0.79
0.59-0.69
< . » Wm0
I 039.0.49
0.29-0.39
o 049-0.29
e W o010-049
|WIJ W 0.05-0.10
B <005
Ho Data

USDA.gov | NASS Home | Research and Development Division | Spatial Analysis Research Section | CropScape |
Copyright © Center For Spatial Information Scence and Systems

Most recent weekly NDVI image: 07/30/13 —08/05/13

Weekly_NDVI_31_2013.07.30_2013.08.05



% el e Shonetis Saiica {Tg VegScape - Vegetation Condition Explorer |

| tayers || Products | Legends | | B & @[EE G 2 O © B =i (¢- 15 o8 S E dil o | -2635793.91697, 107334 58649 ¢
@ (] Basic Layers
@BO00eon
237 crop Mask
E¥] crop Mask
=3[ Boundaries
=¥ counties
=]V states
Bfaso
E[CRegion
@ ([ water Layers
(J[]Road Layers
SS3now Layerso
=¥ weekly_NDVI_31_2013.07.
SEIRMVCI Layers
E[C] weekly_RMVCI_31_2013.0
Weekly_RMVCI_30_2013.0'
SEIRVeILayers @
E[CIweekly_RVCI_31_2013.07.

:
i

>0.89
0.79 - 0.89
0.69-0.79
0.59 - 0.69
0.49 - 0.59
0.39 - 0.49
0.29 - 0.39
0.19-0.29
0.10 - 0.19
0.05 - 0.10
<0.05

Ho Data

200%m
100mi.

~ USDA.gov | NASS Home | Research and Development Division | Spatial Analysis Research Section | CropScape |
§j§) Copyright © Center For Spatial Informati ice and S Weekly_NDVI_31_2013.07.30_2013.08.05

Most recent weekly NDVI image: 07/30/13 —08/05/13
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Crops & Weather
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USDA National Agricultural Statistical Service, Iowa Field Office » 210 Walnut, Ecom 823 «  Des Mones, Lowa J0209-2195

Phone 515-284-4340 + 1-800-772-0825 « Fax 515-284-4342 s nagsda@naszsusda gov
In Cooperation with the Towa Department of Agriculture and Land Stew ardship

Tssued August 5, 2013 Vol 13-22 For the week ending August 4, 2013

Media Contact: Greg Thessen

Eighty-eight percent of the corn crop has tasseled, trailing the five-year
average of 96 percent. Seventy-two percent of the com crop was
silking, well belund last year’s 99 percent and the normal 89 percent.
Nineteen percent of the corn crop has reached the nulk stage, and some
of the earliest planted com has reached the dough stage. [ Corn condition
declined slightly from the previous week, and was rated at 5 percent
very poor, 12 percent poor, 32 percent fair, 41 percent good and
10 percent excellent. [ Seventy-mine percent of the soybean crop was
bloomung, belund last year’s 96 percent and the five-year average of
02 percent. Pods were being set on 35 percent of the soybean crop, well
belund last year’s 74 percent and the normal 65 percent. | Soybean
condition declined slightly from last week and was rated 4 percent very
poor, 10 percent poor, 34 percent far, 42 percent good and 10 percent
excellent. | Seventy-seven percent of the oat crop has been harvested,
only 1 percentage p oint belund normal.




USDA Crop Progress and Condition: Corn in lowa , 2013 NASS
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Evaporative Stress Index
1 month composite ending August 7, 2013
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VegScape Layers/ Products/ Legends Tab

Layers | Products Legends

=I+—] Basic Lavers

=] (¥ Global Cover
=3l coL

=" coL 2012

:_:=||_ Crop Mask
=3[ Boundaries

:_::IF Counties

:_:=|F States

=" asD
=13 water Layers

:_::Il_ Rivers

:_:;”_ Lakes
=3I Road Layers

'_=||_ Freeway System (Mational)

_:Il_ Major Highways (Regionaly
=3 NDVI Layers %

=]~ Weekly_NDVI_07_2013.02.
=T vel Layers %’

=™ weekly_VCI_07_2013.02.1;
= RVvCI Layers @

=™ Weekly_RVCIL_07_2013.02.
= RMvC Layers (7]

=" Weekly_RMWCI_07_2013.0:
= MvCl Layers 'fﬁ'

=|™ Weekly_MWC|_07_2013.02.

< | 0

L}'\’\ Muhlenbe
| Caldwell - Kentucky
’ & r | SR L :
annon Missollri'],‘ | . L s
‘ Sh o ‘r 1 b ; 1 : E istia
| ,

Stoddard

T Tuwrn on/off la efs ~ o E

4—mlt:)mrape crof pr m 1Skt - P
Nl View CHl Bt o e
75 Polltlcal bouﬁdarles T[i P

/ K&&\ - Muhler
Caldwell [ K iaﬁtﬂ&'L
n

Ballard

""""" 'Vege”tatlon md@é

| Dickson
| \

I——*_fﬂ / MVCI Legend

] l Bentol Humphreys .  25%

= -15%
= -5%

,
Tennessee e

2 Gy A o

— T = +15%

‘% > W o-25%




VegScape Swipe Function

Cherokee

NDVI 07/24/12 - 07/30/12 Crop Mask
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RatioMedian VCI- Area of Interest Statistics

| Weekly_RMNDVI_18_2011.05.03_2011.05.09 Data Layer Statistics for the Defined Area of Interest

@ [g'] @ @ ﬁi Mote: Pixel and acreage counts are not official estimates.

Valug - Category Pixel Counts Acreage
i} ==-25% 1931 25606.6
1 ==-15% 19647 260535.3
2 ==-3% 30411 4032747
3 +- 134180 24423772
4 ==+5% E7280 F5O579.6
5 ==+15% 9910 1314147
6 ==+25% 1765 23405.3
Total 7 305124 4046193.4
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Quantify vegetative area condition
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Web Mashup
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VegScape Summary

* MODIS offers high spatial/temporal resolution & data continuity

 Web-based dynamic interactive mapping
*  Online navigation, zooming, panning, downloading, on-the-fly processing
* Leveraging CropScape framework/architecture
* Automatic data retrieval, processing, publishing, and dissemination

* Irregular, ad-hoc data retrieval and processing for emergency
assessment/reporting

e Assessing crop condition and identifying the areal extent of floods,
drought, major weather anomalies, and vulnerabilities of early/late season
crops

* Consider VegScape operational during the 2013 growing season!
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